Public health efforts to reduce the harms related to tobacco use currently include a significant emphasis on anti-smoking media campaigns. This paper provides (a) data on the overall extent of exposure to anti-smoking media among American youth from 1997 to 2001, (b) an appraisal of general youth reactions to such advertising, and (c) an examination of how exposure levels and reactions vary by socio-demographic characteristics. Data were obtained from the Monitoring the Future study, an ongoing nationwide study of youth. Data were collected each year from nationally representative separate and nonoverlapping school samples of 8th, 10th, and 12th grade students (N = 29,724; 24,639; and 12,138, respectively). Self-reported levels of recalled exposure to both electronic and print anti-smoking advertising were measured, as well as the judged impact and perceived exaggeration of such advertising. Data indicate that significant increases in overall exposure to anti-smoking advertising occurred over the study time period. These increases were associated with (a) increases in the self-reported likelihood that anti-smoking advertising diminished the probability of individual smoking behaviors, and (b) increases in the perceived level to which anti-smoking advertising exaggerates the risks associated with smoking. Further, these trends were significantly associated with various characteristics-most notably, ethnicity, smoking behaviors, and residence in a state with an ongoing tobacco-control program having a media component.
INTRODUCTION
Over the last decade, Americans have experienced a dramatic increase in exposure to antismoking media campaigns. Such campaigns are often part of comprehensive programs aimed at discouraging initiation, encouraging smoking cessation, and advocating for the general public's protection from secondhand smoke (Wakefield et al., 2003b (Wakefield et al., , 2003c (general audiences or youth), the theme of the campaign (e.g., short-term health effects, industry manipulation, and family guidance), executional style, funding (affecting both advertisement production and the extent of air time purchased), and a host of other factors.
Multiple studies have been conducted to evaluate the results of anti-smoking campaigns, with varying results. The largest studies to date have focused on statewide campaigns, such as those in California and Massachusetts. Today, with national anti-smoking advertising campaigns now produced and broadcast by groups such as the American Legacy Foundation, Philip Morris, and Lorillard, there is a need to understand the national reach of such media. However, to date, no study has provided trend data with which to gauge the overall extent of exposure to anti-smoking media among youth at a national level, their general reactions to and appraisal of such advertising, and-of critical importance-how such exposure levels and reactions vary by socio-demographic characteristics. This paper aims to provide the public health community with such information.
The Problem of Youth Smoking
Concerns about the health consequences of tobacco use are now widely known. Public health efforts to reduce the harms related to tobacco use often target adolescents because this group is most likely to take up smoking. A brief summary of youth smoking levels may prove useful in understanding the importance of anti-smoking media efforts. Data from the Monitoring the Future study (Johnston et al., 2002) indicate that after a period of relative stability in the 1980s, current use of cigarettes (use within the past 30 days) began increasing among 8th, 10th, and 12th grade students in the early 1990s. Prevalence rates peaked in 1996 for 8th and 10th graders at 21 and 30%, respectively, while rates for 12th graders peaked in 1997 at almost 40%. As discussed next, efforts to conduct comprehensive anti-tobacco campaigns intensified in the late 1990s, perhaps contributing to a significant drop in current smoking to rates measured in 2001 of 12% for 8th graders, 21% for 10th graders, and 30% for 12th graders (see Fig. 1 ). 230-18,594; 10th grade 13,612-17,011; 12th grade 12,983-16,336. A (Brief) History of Anti-Smoking Media Activity in the United States 4 Americans were exposed to significant levels of anti-smoking television media for the first time from 1967 to 1970. Prior to that point, anti-tobacco public service announcements (PSAs) had been aired on television (usually sponsored by a national voluntary health organization such as the American Cancer Society), but PSAs depended on donated public service time and space and were unable to begin to match the tobacco industry's advertising efforts. Beginning in 1967, the Federal Communication Commission's Fairness Doctrine required licensed television networks to provide relatively equal broadcast time for controversial issues, including tobacco-related advertising. The resulting increased donation of airtime to anti-smoking groups dramatically increased Americans' exposure to anti-smoking messages. Estimates of the actual ratio between the value of anti-smoking and pro-smoking ads aired during this time have been estimated at one to three (Lewit et al., 1981) . Studies have documented significant decreases in overall smoking prevalence during the years the doctrine was in place (Lewit et al., 1981; Schneider et al., 1981; Warner, 1977 Warner, , 1979 , including decreases in teen smoking participation (Lewit et al., 1981) . After all cigarette advertising was banned from television broadcasting via the 1970 Public Health Cigarette Smoking Act, the requirement to air anti-smoking PSAs also disappeared. While anti-smoking television PSAs certainly did not disappear from American television, broadcast frequency dropped significantly (Warner, 1977) .
During the 1980s, several communities participated in scientific trials examining the possible effects of anti-smoking campaigns, either as stand-alone interventions or in conjunction with other programming such as school prevention efforts. 5 Findings from these studies have varied. While some studies show no influence on youth smoking rates (Bauman et al., 1991; Flay et al., 1988 Flay et al., , 1995 Winkelby et al., 1993) , decreases in smoking activity have been seen in others (Biglan et al., 2000; Flynn et al., 1992 Flynn et al., , 1994 Johnson et al., 1990; Pentz et al., 1989a Pentz et al., , 1989b Perry et al., 1992) . A variety of other smoking-related attitudes and behaviors have also been found to be significantly affected by campaigns, including approval of peer smoking (Bauman et al., 1991) , knowledge and consequences of smoking, aspects of social resistance, perceived prevalence, and efforts to resist trying cigarettes (Flay et al., 1995) . Limitations of these studies include an inability to determine the relative influence of media versus other programming in multicomponent interventions; a lack of subgroup analyses; insufficient levels of media exposure; and inattention to media message content, quality, and targeted audience.
The first statewide anti-smoking media campaign effort was conducted in Minnesota beginning in 1986. Three years later, in 1989, California began the first statewide comprehensive (multicomponent) campaign, followed by Massachusetts in 1994. Arizona began its statewide program in 1996; Florida, Maine, and Oregon began broadcasting in 1998; and Mississippi began its campaign in 1999. By the end of the 2000, additional statewide campaigns were running in Idaho, Minnesota, and Washington. Three nationwide anti-smoking campaigns also began airing during this period: tobacco manufacturer Philip Morris launched its nationwide anti-smoking campaign in late 1998; Lorillard Tobacco Company began airing anti-smoking ads in late 1999; and by February 2000, the American Legacy Foundation began running anti-smoking advertising. Philip Morris reported that it stopped airing its youth-focused "Think. Don't Smoke" campaign in June 2002. The ending of the campaign occurred shortly after the publication of research indicating that the campaign had counterproductive influences on youth attitudes toward smoking (Farrelly et al., 2002) . However, Philip Morris continues to air its parent-focused "Talk. They'll Listen" campaign.
Evaluations of the Minnesota program after 4 years showed no significant changes in either smoking-related beliefs or behaviors among adolescents (Murray et al., , 1994 . Oregon has shown success in reducing overall smoking compared to national rates, and some success in reducing youth tobacco use (Oregon Department of Human Services, 2003) . Massachusetts showed trends indicating a decrease in smoking among youth concurrent with the implementation of the state's anti-smoking campaign (Harris et al., 1996) , as well as departures from national trends of increasing youth smoking in the mid1990s (Briton et al., 1997) . In addition, evaluation of the Massachusetts television campaign showed significant slowing in rates of overall progression to established smoking among youth and more accurate perceptions of youth smoking prevalence among younger adolescents (Siegel & Biener, 2002) .
Both the California and Florida programs have shown strong results when examining youth smoking and related attitudes and beliefs. Early evaluations of the California program, which began in 1989, showed increased aided and unaided recall of the campaign, unfavorable attitudes toward smoking, and decreases in both smoking uptake intentions and actual smoking prevalence (Popham et al., 1994) . More recent research has indicated that significant increases in protection from secondhand smoke have also been associated with the campaign (Pierce et al., 2002) . Research on the relative impact of California's media campaign as compared with the concurrent increase in state cigarette taxes has also demonstrated that while increased taxes were estimated to be responsible for 78% of the decrease in cigarette pack sales, the media component of the comprehensive campaign was estimated to be responsible for 22% (Hu et al., 1995) . Research on adult smoking prevalence and consumption (both of which experienced significant decreases early in the campaign) has shown that results did not continue between 1994 and 1996. Theories on why campaign effectiveness on adult smoking prevalence and consumption dropped in later years include changes in campaign expenditure ratios, as well as drops in both premium cigarette prices and levels of grassroots activities against smoking (Pierce et al., 2002) . Similar analysis models have not been completed for adolescent smoking.
As part of the evaluation of the Florida Tobacco Pilot Program, media tracking surveys of teenagers demonstrated high rates of campaign awareness and specific ad awareness in the first 6 weeks of the campaign, which persisted to 1 year (Sly et al., 2001a) . Over the first year of the campaign in 1998, there were changes in attitudes consistent with the intention of campaign messages, decreases in adolescent intentions to smoke, and decreases in smoking behavior among Florida youth. These decreases were greater than those observed in states with low levels of anti-smoking activity (Sly et al., 2001a) . Two-year evaluations showed that baseline nonsmoking youth who, at follow-up, reported high scores on an ad effect index (incorporating ad campaign awareness, receptivity, and perceived influence of the campaign) were less likely to initiate smoking than youth with lower scores, and were less likely to become established smokers. Adjusted odds ratios between the ad effect index and measures of initiation and established smoking were similar within categories of age, sex, susceptibility, and parent smoking (Sly et al., 2001b) . The evaluations also indicate a dose effect relative to cumulative exposure to anti-tobacco advertising and youth smoking uptake (Sly et al., 2002) . In school-based surveys undertaken by the Florida Department of Health, the prevalence of past 30-day cigarette use declined from pre-campaign 1998 to post-campaign 1999 in Florida (Bauer et al., 1999) . The decline continued in 2000, with this follow-up study additionally reporting that the percentage of committed nonsmokers significantly increased from 1998 figures (Bauer et al., 2000) . The percentage decrease in current smoking reported in the publications of Bauer et al. (1999 Bauer et al. ( , 2000 shows that the decline in Florida exceeded that observed nationally in the Monitoring the Future study (Johnston et al., 2002) . Data on the effects of other state programs are not yet available.
Findings from both community and statewide anti-smoking efforts indicate that media campaigns may be an important component in public health attempts to lower youth smoking rates. Research to date on these campaigns has also indicated important measures that should be included in examinations of anti-smoking media campaigns at the national level.
Theoretical Models and Outcome Measures
Selection of measures to investigate national anti-smoking media campaign exposure should be grounded in the theory used to drive the development of the campaigns themselves. However, as would be expected, a wide variety of theoretical models have been used in developing the campaigns. In their concise review of the theoretical stages of anti-smoking media development, Logan and Longo (1999) point to three main stages: (a) social learning models that stress the importance of media as a public awareness and informational tool, assisting in value clarification and goal definition; (b) social influence, cognitive behavioral, and life skills models, which position mass media as a supplemental addition to interpersonal interaction, emphasizing problem-solving and decision-making skills; and (c) a combination of approaches that further seeks to better encourage public involvement and account for the social climate affecting individuals, potentially introducing issues of perceived campaign paternalism. The measures discussed in this paper have been selected, in part, to reflect various aspects of these theoretical approaches: (a) recalled exposure to antismoking advertisements (to indicate public awareness); (b) judged impact of such ads (as one aspect of cognitive engagement and decision making); and (c) perceived exaggeration of such ads (to indicate possible negative reactions to ad campaigns).
Some studies have seen no relationship between anti-smoking media exposure and smokingrelated beliefs and/or behaviors (Murray et al., 1994) . However, level of recalled exposure to anti-smoking advertising has, in some studies, been associated with increased beliefs of both tobacco industry manipulation and anti-tobacco use opinions (Farrelly et al., 2002) , declines in overall smoking prevalence (Mudde & De Vries, 1999; Popham et al., 1994) , and lower rates of progression to established smoking among youth aged 12-13 (Siegel & Biener, 2000) . Research also indicates that exposure may help reduce overestimates of peer smoking, which has been related to increased smoking (Siegel & Biener, 2000) . Significantly, research suggests that exposure is most important for younger youth, such as those in grades 5-10 (McKenna et al., 2000; Pechmann, 1997) .
Judged impact of anti-smoking advertising refers to the level to which youth report they think anti-smoking advertising has made them less likely to smoke cigarettes. Although this measure cannot be assumed to predict future behaviors, it is an indication of behavioral intention. Behavioral intentions, together with attitudes and normative beliefs, have been found to be important indicators of changes in smoking rates and status (Pechmann, 1997; Pierce et al., 1996; Smith & Stutts, 1999) . Further, initial research indicates that affective reactions toward antismoking media campaigns, as well as discussion of the campaigns, may predict decreased smoking initiation and increased cessation (Biener & Taylor, 2002; Hafstad et al., 1997) .
Perceptions of the extent to which youth believe that anti-smoking advertisements exaggerate the risks associated with smoking can be viewed in two ways. Perceived exaggeration may indicate that campaigns could cause negative reactions due to paternalistic portrayals of smoking-related harms. Hill et al. (1998) have suggested that a significant communication challenge in anti-smoking campaigns is to somehow translate scientific knowledge into "felt experience, vs. a cognitive appreciation of risk" (p. 6). However, they also note that campaigns may be more successful in portraying definite short-term consequences than dire, long-term consequences. Interestingly, as Hafstad et al. (1997) state, mass communication theory may indicate that use of highly emotional appeals may be most appropriate when the target audience has low interest in the subject matter or when the available information is considered "old news." They note, "provocative and dissonance arousing appeals that create affective reactions and lead to interpersonal communication should be given more attention in campaigns designed to influence adolescent smoking. However, such appeals may easily produce negative reactions and the normative context should be thoroughly considered when using such appeals in future interventions" (p. 227).
Research indicates that anti-smoking media campaigns play a significant role in efforts to reduce smoking. This paper provides an overview of the national trends among youth-the primary target audience in most such campaigns-in recall and appraisal of anti-smoking campaigns from 1997 to 2001. These trends will also be examined for socio-demographic differences.
METHODS
Data used in this paper were obtained from the Monitoring the Future study, an ongoing nationwide study of youth conducted by the Institute for Social Research (ISR) under a series of research grants from the National Institute on Drug Abuse. While a detailed description of study design and procedures can be found elsewhere (Bachman et al., 2001) , the following provides a brief summary of the samples, survey methods, measures, and analysis models used for the present analyses.
Sample Description and Data Collection Methods
From 1997 to 2001, data were collected each year from separate and nonoverlapping school samples of 8th, 10th, and 12th grade classes drawn so as to be representative of all students in the specified grade for the 48 contiguous states. All surveys were self-completed and group administered within school settings by ISR personnel, and data collection protocols remained consistent over time. From 1997 to 2001, either an original selection school or a replacement school (matched to the original in terms of size, geographic area, urbanicity, etc.) was surveyed in 98% of the sample units (55% original, 43% replacement). Student response rates averaged 89% for 8th, 86% for 10th, and 83% for 12th grade surveys. Student nonresponse was almost entirely accounted for by absenteeism. Obtained total sample sizes used in the current analyses (summing over the 5 years) were 29,724 8th graders; 24,639 10th graders; and 12,138 12th graders. These numbers represent students responding to forms containing antismoking media items: two of the four 8th and 10th grade survey forms, and one of the six 12th grade survey forms.
Measures
Measures used in the present analyses include exposure to anti-smoking media, appraisal of such media, student socio-demographics, smoking behaviors, and reported media consumption.
Measures Related to Anti-Smoking Media
Three measures related to anti-smoking media were used in these analyses: (a) recalled exposure, (b) judged impact, and (c) perceived exaggeration. For recalled exposure to print-and electronic-format ads, the following text was used: "The next questions are about anti-smoking commercials or 'spots' that are intended to discourage cigarette smoking. In recent months, (a) about how often have you seen such anti-smoking commercials on TV or heard them on the radio?; (b) about how often have you seen anti-smoking ads on billboards or in magazines and newspapers?" A six-point answer scale was provided, ranging from "not at all" to "more than once a day." Dichotomies were created from these scales: weekly or higher exposure, and less than weekly exposure. For both judged impact and perceived exaggeration, students responded to the following question: "To what extent do you think such ads on TV, radio, billboards, or in magazines and newspapers have (a) made you less likely to smoke cigarettes?; (b) overstated the dangers or risks of cigarette smoking?" A five-point answer scale ranging from "not at all" to "to a very great extent" was provided, and a dichotomy was created for each item for "to some extent" or more, versus "not at all" or "to a little extent."
Student Socio-Demographics
A variety of socio-demographic measures was included in these analyses that, based on findings in the literature, are related to smoking behavior differences. Except for state of residence, these measures are all student self-reported data: student ethnicity (White, African American, Hispanic, and other), gender, average academic grades (dichotomized into D to B-vs. B to A), likelihood of graduating from a 4-year college (dichotomized into definitely will vs. other), a composite of parental educational level used as a proxy for family socioeconomic status (trichotomized into low, medium, and high), and residence in a tobacco-control state. "Tobacco-control states" were defined as states with a statewide comprehensive media campaign in effect at least 2 months prior to data collection. If a state started its media campaign less than 2 months before the survey was administered to students in that state, it is unlikely that youth in that state would have seen the ads. Therefore, in such cases, the data were moved to "missing" and not included in the analyses (N = 664, or 1% of the total cases). Specifically, the following states were classified as tobacco-control states: (a) Arizona, California, and 
Smoking Behaviors
Two smoking-related behavior measures were utilized: past 30-day smoking (trichotomized into none, less than daily, and daily or more often), and 5-year smoking intentions (dichotomized into definitely will not be smoking vs. other).
Media Consumption Variables
General media consumption variables are briefly discussed only to provide context for overall youth media exposure that may have included anti-smoking ads. Consumption variables included watching television, listening to the radio, reading magazines and newspapers, and using a computer (both school-and nonschool-related use). These measures are not available on the same questionnaire forms as the anti-smoking media exposure and appraisal measures. Thus, for general media consumption measures, sample sizes are not the same as those for other measures. In addition, to provide a stronger time context, all media consumption variables except for computer use include data from 1991 to 2001. (Computer use measures were added only in 1997.) Specifically, weighted sample sizes range from 22,222 to 197,462 for 8th grade; 21,530 to 167,691 for 10th grade; and 9,998 to 27,933 for 12th grade.
For television viewing, students were asked, "How much TV do you estimate you watch on an average weekday?"; for listening to the radio (not available for 12th graders), students were asked, "How many hours do you estimate that you spend listening to the radio on an average day?" Answer categories were a seven-point scale ranging from none to 5 hr or more. Dichotomies were created contrasting "about 2 hr to 5 hr or more" versus "other." For both magazine and newspaper consumption, students were asked, "How often do you do each of the following?" with "read magazines" and "read newspapers" as separate response items. Answer categories were a five-point scale ranging from "never" to "almost every day." Dichotomies were created contrasting "at least once a week" or more versus "other." Finally, for computer use, students were asked, "About how many hours a week do you spend using a computer (a) doing school work?, and (b) doing other things?" Answer categories used a seven-point scale ranging from "none" to "20 or more;" dichotomies were created contrasting "6-9 hr" or more versus "other."
Analysis Models
The purpose of the analyses was to inform discussion of the efficacy of anti-smoking media campaigns within the United States by exploring the reported exposure to and appraisal of such advertising by American youth at the national level; thus, the analysis models utilized were primarily descriptive in nature. All analyses were conducted using SAS v.8, including weights to account for the multistage sampling procedures. Bivariate models were specified utilizing Pearson's chi-square in PROC FREQ; multivariate models were run using PROC LOGISTIC. Design effects were estimated using IVEware (Raghunathan et al., 2002) for both media consumption time trend analyses and bivariate and multivariate analyses (on anti-smoking advertising recalled exposure, judged impact, and perceived exaggeration). On the basis of the resulting design effect estimates, all reported significance levels were adjusted to account for the increased variance attributable to sampling procedures.
RESULTS
After a brief description of the sample used in this paper, a synopsis of general media consumption trends is provided as context for the levels of anti-smoking advertising exposure in both electronic and print media. Rates of national recalled exposure to anti-smoking ads are then presented, followed by judged impact of such advertising and then perceived exaggeration. Within each section, findings on observed socio-demographic variation are documented.
Sample Description
Characteristics of the samples obtained are described in Table 1 (presented by grade with years combined). Briefly, the combined sample of 8th, 10th, and 12th grade students was roughly equally distributed by gender and included 72% White. Average grades of B or higher were reported by 63%, and almost 60% indicated they definitely planned to graduate from college. Students reporting either low or medium parental education levels made up 44% of the sample. While 57% stated they definitely would not be smoking 5 years from the time of the survey, 26% reported some level of cigarette smoking over the past 30 days. Twenty percent of students resided in states with comprehensive tobacco-control campaigns, including a media component.
General Media Consumption
As expected, media consumption rates varied based on both grade and type of medium. As illustrated in Table 2 , 8th graders had the highest media consumption rates of both television (watching 2 or more hr per day) and magazines (reading weekly or more often), at 73.1 and 54.2%, respectively. In contrast, they had the lowest consumption rates of both radio (listening 2 or more hr per day) and newspapers (reading weekly or more often). Tenth graders had slightly higher radio consumption at 55.7%, while 12th graders were clearly the most likely to read newspapers weekly or more often, at 52.1%. While school-related computer use was relatively low for all three grades (ranging from 6.8 to 9.9%), nonschoolrelated use of computers was fairly consistent for all three grades at approximately 30%. As to media consumption rates over time, newspaper consumption showed significant declines in consumption rates for all three grades, averaging a 21.9% decline over just the past 10 years. Not surprisingly, nonschoolrelated computer use moved in the opposite direction, averaging a 14.9% increase since 1997. These findings indicate that, strictly as a function of overall consumption, television is the medium most likely to reach youth with anti-smoking advertising; however, a clear difference in consumption between younger and older grades is evident with this medium. Newspapers are least likely to reach a young audienceespecially in the lower grades.
Anti-Smoking Advertising Recalled Exposure: Electronic and Print Media

Time Trends in Recalled Exposure
As Fig. 2 illustrates, reported levels of recalled exposure to anti-smoking ads in both electronic (television and radio) and print (billboards, magazines, and newspapers) media increased significantly from 1997 to 2001. By 2001, the percentage of students reporting that they recalled at least weekly exposure to anti-smoking ads on television or radio over the past several months reached almost two-thirds: 62.3% for 8th grade, 62.5% for 10th grade, and 64.2% for 12th grade. While 2001 data indicated that students in all grades recalled equal exposure, this was not the case during earlier years. In 1997, only 32.1% of 12th graders reported such exposure, compared with 41.5% of 8th graders. The overall mean increase in recalled exposure to electronic anti-smoking ads was 26.2%.
An examination of the construct validity of the recalled exposure measure for electronic antismoking advertising can be seen in Fig. 3 . In this figure, individual trend lines for recalled exposure are provided for states, grouped according to when (or if) states began comprehensive anti-tobacco media campaigns. The first state grouping (Arizona, California, and Massachusetts) shows significantly higher levels of recall than other state groupings for the first 2 years; these states all had active media campaigns from the beginning of the time period included in this study. The second grouping (Florida, Maine, Oregon, and Mississippi) is comprised of states that began their campaigns in either 1999 or 2000. A clear increase in levels of recalled exposure for these states began in 1999, and the resulting high level of recall was sustained for the remainder of the study. Nontobacco control states show an increasing level of recall starting in 1999, matching with the beginning of the Philip Morris campaign. However, the degree of increase is not as strong as that observed for those states starting their own campaigns in 1999. Finally, the third grouping of states (those with campaigns beginning in 2001-Idaho, Minnesota, and Washington) also reported increased levels of recalled exposure starting in 1999 and continuing through 2001. However, the levels of recalled exposure for these three states remained lower than other state groupings (including nontobacco control states) until 2001, when recalled exposure rates surpassed those of both nontobacco control states and those states with campaigns throughout the duration of this study (Arizona, California, and Massachusetts).
Regarding print anti-smoking advertising recalled exposure (Fig. 2) , overall lower exposure levels and less congruence occurred between the three grades (as compared with electronic media). Data for 2001 show that 41.1% of 8th graders, 37.8% of 10th graders, and 32.6% of 12th graders reported seeing anti-smoking advertising in print media on a weekly basis (or more often). These numbers represent a mean increase of 14.8% from 1997 levels (28.1% for 8th grade, 22.2% for 10th grade, and only 16.9% for 12th grade). Interestingly, these increases occurred while overall consumption of print media decreased, as previously discussed.
The two measures of anti-smoking advertising exposure were highly correlated. Product moment correlations between electronic and print media ad exposure were .50 for both 8th and 10th grades, and .54 for 12th grade.
Socio-Demographic Effects on Recalled Exposure
Extent of recalled exposure to both electronic and print anti-smoking advertising was examined relative to a variety of independent variables that the literature indicates may be related to youth smoking levels: gender, ethnicity, parental education, grades, college plans, current smoking, 5-year smoking intentions, residence in a tobacco-control state, and time. Bivariate analyses (using chi-square) were run with both electronic and print recalled exposure for each of the independent variables listed here. Multivariate analyses (using logistic regression) were run for all variables excluding 5-year smoking intentions. Smoking intentions were not included due to significant overlap with current smoking behavior (i.e., nonsmokers are all included in those who definitely do not plan on smoking in 5 years). By including only smoking behavior, the ease of interpreting the findings was significantly enhanced. Residence in a tobacco-control state and year of study were highly interrelated. Thus, dummy variables were created for year (with 1997 as the excluded, referent category), and interaction terms were then created with the resulting dummies and the dichotomous tobaccocontrol state variable. Results are discussed subsequently (see Tables 3 and 4) .
After controlling for all included sociodemographic characteristics, the only variables that were significantly related to electronic antismoking advertising recalled exposure for all grades were tobacco-control state and year. Students living in states with tobacco-control programs reported significantly higher odds of anti-smoking ad recall than those living in nontobacco control states. This effect was most marked for 12th grade students. Only 43% of 12th grade students in nontobacco control states recalled seeing anti-smoking advertising on television or hearing it on the radio weekly or more often. In contrast, 61% of 12th grade students in tobacco-control states recalled such levels of anti-smoking ads. Levels of recall were also higher in 1999-2001 than at the beginning of the study. The interaction of tobacco-control states and year also showed significance for all grades in 2001, with a decreasing level of odds of recall. This indicates that the effect of residence in tobacco-control states on electronic ad recall decreased in the last year of the study, likely due to the increase of anti-smoking advertising at the national level that increased recall in nontobacco control states.
Additional relationships were observed for ethnicity, grades, and 30-day smoking levels. Although these relationships were not constant for all three grades in the study, at least two grades showed such results. Among 10th and 12th graders, significantly higher recall of electronic ads was reported among African American students (vs. White students), and daily smokers (vs. nonsmokers). Students reporting average grades of B and higher were also more likely to recall such ads, but only among 8th and 10th graders.
Results from the multivariate analyses focusing on recalled exposure to print anti-smoking ads (see Table 4 ) indicated that ethnicity, current smoking levels, tobacco-control states, and year were all significantly related to recall, and for all three grades. After controlling all socio-demographic variables, both Hispanic and African American students had higher odds of recalled exposure for all grades compared with White students (odds ratios [ORs] of 1.2-1.3 for Hispanics and 1.5-1.8 for African Americans). Students who reported smoking daily or more often within the past 30 days also reported higher odds of recalled exposure compared with nonsmoking students (ORs of 1.3 for all grades). Again, students living in states with tobacco-control programs reported significantly higher odds of print anti-smoking ad recall than those living in nontobacco control states (ORs of 1.4-1.8), and those responding to the 1999-2001 surveys versus 1997.
As was the case with electronic ad recall, 10th and 12th grade females reported significantly lower levels of print ad recall than males (ORs of 0.8-0.9). However, while 8th and 10th grade students with higher grades reported increased recall of electronic ads, 10th and 12th grade students with higher grades reported lower recall of print anti-smoking ads (ORs of 0.8-0.9) than those reporting a B-average or less. In contrast to recall for electronic ads, no consistent interaction effect between tobacco-control states and year was observed for print ad recall.
Judged Impact of Anti-Smoking Advertising
Time Trends in Judged Impact
There were significant differences between grades in student responses to whether the anti-smoking ads they had seen had made them less likely to smoke (see Fig. 4 ). In 2001, 8th grade students were not only the most likely to say the ads had had at least some impact in this area (58.7%) but also showed the strongest increase over the 5 years of data collection (starting at 44.2% in 1997, and ending at 58.7% in 2001, an increase of 14.5 percentage points). In contrast, 2001 levels were 44.9% for 10th grade students (a 10.0 percentage point increase from 1997) and 38.3% for 12th grade students (a 9.2 percentage point increase from 1997).
The construct validity of the judged impact measure can be seen in Fig. 5 . In this figure, individual trend lines for the percentage of respondents reporting some or more impact are provided for states, grouped according to when (or if) shows a clear increase in levels of judged impact beginning in 1999. Interestingly, no increase in judged impact for nontobacco control states is observed until 2000. This suggests that no significant increase in judged impact was associated with the Philip Morris campaign (which began in late 1998). The observed increases in judged impact for nontobacco control states in 2000 could be associated with both the American Legacy Foundation and Lorillard campaigns. However, because the ratio of national potential exposure for the American Legacy Foundation campaign ads was more than 100:1 when compared with the Lorillard campaign ads during the first 5 months of 2000 (Glen Szczypka, personal communication, February 18, 2003) , the observed proportionate increase in judged impact is vastly more likely to be associated with the American Legacy Foundation campaign.
Socio-Demographic Variation in Judged Impact
Socio-demographic variation was examined using the same variables as were used for recalled ad exposure, as well as incorporating level of recalled exposure to both electronic and print anti-smoking advertising. Results are shown in Table 5 .
For all grades, increased odds of reporting some or more judged impact of anti-smoking advertising were found for females versus males (ORs 1.2-1.3), those reporting weekly or greater recalled exposure to both print (ORs 1.4-1.5) and electronic (ORs 1.5) advertising versus less exposure, and those in 2001 versus 1997 (1.3-1.5). However, decreased odds of higher reported anti-smoking advertising impact were found among those reporting any level of smoking during the past 30 days (ORs 0.3-0.5 for less than daily smoking and 0.1-0.2 for daily smokers). It should be noted that although any level of smoking involvement decreased the odds of reported impact, there also is variation among the levels of smoking involvement. Students who reported daily smoking reported significantly lower odds of judged impact than did nondaily smokers (OR 0.4 for 8th, 10th, and 12th grades; not shown in Table 5 ).
Relationships showing significant results for at least two grades include ethnicity, college plans, and residence in a tobacco control state. Both African Americans and Hispanics reported being impacted by anti-smoking ads more than Whites among 10th and 12th graders (ORs 1.2-1.8). For 8th and 10th graders, those definitely planning on graduating from college also reported being more greatly impacted by ads (ORs 1.2-1.3). Eighth and tenth graders living in states with tobacco control programs also reported higher odds of judged impact (ORs 1.5-1.7).
Perceived Exaggeration of Anti-Smoking Advertising
Time Trends in Perceived Exaggeration
While 8th grade students indicated that they felt anti-smoking advertising had more of a judged impact on their future smoking, they were also more likely to report believing that such ads overstated the dangers or risks of cigarette smoking (see Fig. 6 ). In 2001, almost 50% of 8th graders reported that they felt ads exaggerated at least to some extent, compared to 37.7% of 10th graders and 36.4% of 12th graders. These numbers represent a mean increase of 7.5 percentage points from the 1997 data (for all 3 grades combined).
Socio-Demographic Variation in Perceived Exaggeration
The following variables were significantly related to differences in perceived exaggeration for all grades (see Table 6 ). Both African American and Hispanic students had higher odds than Whites of perceiving some or more exaggeration in anti-smoking advertising (ORs 1.3-1.7 and 1.4-1.7, respectively). Increased odds of believing that anti-smoking advertising exaggerated smoking risks were also observed for students with weekly or greater recalled exposure to both print (ORs 1.3) and electronic (ORs 1.4-1.6) anti-smoking advertising.
Interestingly, there was no evidence of a consistent pattern of tobacco-control-state residence or tobacco control state by year interaction for perceived exaggeration. Additional two-grade relationships were observed for parental education, current smoking, and year of study. Among 8th and 10th graders, high parental education lowered the odds of perceiving that the ads exaggerated smoking risks (ORs 0.8-0.9), as did any level of current smoking involvement (ORs 0.6-0.9 for less than daily smoking, and 0.5-0.8 for daily smoking). Eighth and tenth graders surveyed in 2000 and 2001 also reported higher odds of perceived exaggeration when compared to those surveyed in 1997 (ORs 1.2-1.3).
DISCUSSION
The aims of this paper are threefold: (a) to provide data with which to gauge the overall extent of exposure to anti-smoking media among youth at a national level, (b) to appraise general youth reactions to and appraisal of such advertising, and (c) to examine how such exposure reactions vary by sociodemographic characteristics.
Overall media consumption rates indicate that electronic media, especially television, are more likely than print media to reach youth for antismoking advertising, especially for younger grades.
(The increased consumption of recreational computer use may have especially interesting implications for getting public health-related messages to American youth.) Electronic anti-smoking ads on television and radio had much higher rates of recall than did print, and these rates appear to be increasing. By 2001, almost two-thirds of all grades reported recalling such advertising weekly or more often. The overall rate of increase may, however, be reaching a plateau, potentially indicating saturation. It is important to note that recalled exposure to anti-smoking advertising significantly increased in tobacco-control states through 2001. Thus, even with the current implementation of nationwide anti-smoking advertising campaigns, state-based campaigns appear to make a significant difference in the odds of youth exposure to anti-smoking advertising. The indication of a possible saturation effect, however, may also be indicated by the significant interactions observed in the multivariate model for 2000 and 2001.
Socio-demographic differences in exposure were more common among 8th graders than 10th and 12th graders, possibly indicating that efforts to reach 10th and 12th graders should entail more targeted messages and/or programming times for White and female audiences. The finding that smokers had stronger recall of such messaging may simply be a factor of heavier TV watching; however, it may also indicate potential selective attention by smokers: the messages may create a level of cognitive dissonance with current behavior that increases memorability of the ads.
One question that might be raised from the observed findings deals with rates of electronic anti-smoking advertising recalled exposure in states Fig. 3 ). This background rate of exposure may well be attributable to PSAs from national voluntary agencies (including their state and local affiliates), low-level state-sponsored efforts, and commercial advertising for nicotine replacement products (that began around 1995). Print counter-advertising was more likely to be recalled (thus indicating possibly higher true exposure levels) among minority youth and among young smokers. The number of billboards in urban settings with high minority populations has been found to be higher than similar settings with predominantly White populations (Lee & Callcott, 1994; Mayberry & Price, 1993) . Because the print advertising measure in this paper includes billboard anti-smoking ads, the higher ratio of billboards in urban minority neighborhoods may be playing a contributing factor in the observed increased recall. Because the data show that sources of media consumption broaden as students age, it may be important to consider a variety of media types for ad campaigns aimed at older students.
Increasing rates of recalled exposure were accompanied by increases in both the number of youth reporting that anti-smoking advertising made them less likely to smoke, as well as in the percentage of those who felt that such ads exaggerated smoking risks and consequences. The strength of these relationships was stronger for younger students. The relationship for judged impact was also stronger for females and (not surprisingly) nonsmokers. It may be important to emphasize that although any smoking activity seems to decrease the perceived impact of anti-smoking advertising, students with lessestablished smoking behaviors are more likely to report possibly being affected by an anti-smoking media message than daily smokers (26% vs. 13% for 8th graders; 23% vs. 11% for 10th graders, and 24% vs. 12% for 12th graders; see Table 5 ). As noted previously, reported levels of judged impact of antismoking advertising cannot be directly equated with behavior change. However, these data do indicate that level of exposure to anti-smoking advertising seems to be related to contemplating change in individual smoking behaviors. The results on the similar trends for perceived exaggeration of anti-smoking advertising are less clear. As noted in "Introduction," research is inconclusive on the possible ramifications of the level to which ads are perceived to exaggerate behavior risks.
The importance of understanding the extent of exposure to anti-smoking media among American youth, as well as their appraisal of such advertising, is based on findings indicating that these media efforts may be successful components of efforts to lower youth smoking rates. The data presented in this paper may serve as useful indicators for those considering optimum use of available funding for anti-smoking media campaigns. However, a host of questions remain that need to be addressed in further research. First, this study was unable to examine exposure to anti-tobacco messages in nontraditional mass media, such as community-based events, sporting programs, or media portrayals. Media planners who have taken advantage of such intervention approaches have had little data by which to gauge the possible effectiveness of such efforts. Second, while these data show that students in states with antismoking media campaigns clearly show higher levels of recalled exposure to the advertising, as well as higher levels of judged impact (and exaggeration), there may be threshold levels past which additional advertising shows little increased response.
Further, all advertising is certainly not equal. Although the analyses reported in this paper group state anti-tobacco campaigns together for an overall examination of student responses, significant qualitative and quantitative variation exists among state campaigns, including audiences targeted (youth, parents, or the general public) and the types of message themes used. Examinations of construct validity for both recalled exposure to electronic anti-smoking advertisements and judged impact indicate that antismoking advertising campaigns appear not to affect targeted audiences equally across measures that are associated with youth smoking beliefs and/or behaviors. Increases in overall levels of recall that matched the date on which Philip Morris began airing its campaigns did not show a concurrent influence on levels of judged impact. While research into antismoking advertising has begun to uncover differences in ad effects (e.g., Biener 2002; Biener et al., 2000; Pechmann & Reibling, 2000; Pechmann et al., 2003; Terry-McElrath et al., in press; Wakefield et al., 2003a) , clearly, additional work is needed to determine which approaches best reach youth. This research should examine which advertising messages and themes are being communicated (and at what levels) and if youth respond differently to such content. It may be that increases in both judged impact and perceived exaggeration of smoking risks are related to competing advertising themes, messages, and formats.
